The impact of deviating from absolute priority rule, a basic tenet of bankruptcy law that accords secured creditors a privileged position in bankruptcy distribution, has long been at the centre of research on bankruptcy. This paper develops a model of a firm that can cause an accident and then claim bankruptcy to investigate the ex ante effects of elevating tort claims a head of creditors. In the model, the firm (or its manager) controls an unobservable care (or effort) decision. The creditor not only provides the requisite capital, but also exercises control over the firm by virtue of its significant cash flow rights. Together managerial care and creditor control determine the distribution of the tortious harm. We find that according tort claims a privileged position relative to creditors leads to a shift away from managerial care and towards more creditor control. As a consequence, subordinating secured creditor has an ambiguous effect on the expected social welfare.
Introduction
Absolute priority rule (APR) is central to the structure of asset allocation and distribution process in bankruptcy proceedings in many countries 1 . More precisely, the rule determines the basic order according to which competing creditors are allocated a firm's assets in the event of bankruptcy. At its core is the idea that unsecured claims are entitled to bankruptcy distribution unless and until secured creditors are paid in full. The main argument in support of this principle is that priority of secured debt mitigates agency conflicts between borrowers and creditors and facilitates efficient loans that could not occur if secured credit were not awarded priority [1] [2] . This proposition is not incontrovertible, however.
The typical criticism is that granting full priority to secured creditors may actually hurt efficiency. Because conferring priority to secured creditors protects the payment of their debt in the event of bankruptcy, such creditors are essentially insulated from the full costs or the downside risk of bankruptcy. As a consequence, they have no incentive to correctly price credit or adequately monitor their borrowers' behaviour and risk-taking [3] . One way in which to remedy this undesirable effect is to violate APR by switching priorities and instead granting unsecured creditors privileged position over secured creditors.
Not surprisingly, a number of authors have attempted to examine how deviating from APR can distort various aspects of managerial decision making. Conspicuously absent from these studies has been any effort to investigate the implication of APR violation for tort deterrence. Mass tort actions have triggered so many prominent bankruptcy liquidations or reorganizations [3] that the dearth of a systematic analysis of the impact of APR deviation on tort deterrence is glaring. This paper examines APR violations in the context of tort deterrence.
More precisely, we use the case of a firm that can cause tortious harm and then claim bankruptcy to investigate the ex ante effects of elevating tort claims a head of secured creditors. In particular, we seek to determine how subordinating secured credit in favour of tort claims will affect deterrence and expected social welfare. In the model, the firm generates stochastic harm, whose distribution is influenced by the level of managerial care and the control that the creditor exercises over the business, a function that we simply refer to as "creditor control."
Thus, in the current model, creditors not only provide the requisite capital. They also actively participate in the affairs of the firm and in this way influence the firm's performance. The tort harm generated by the firm is in essence a composite variable that is influenced by the action of both the debtor and the creditor.
There is a double-sided moral hazard problem in that the two actions, care and creditor control, are not observable and cannot therefore be contracted upon.
We show that according tort claims a privileged position relative to secured creditors leads to a shift away from entrepreneurial care and towards more creditor control.
The logic behind this result can be presented along the following lines. First, in a bilateral moral hazard setting-characterized by a single incentive instrument such as ours-motivating one party necessarily implies diluting the incentives for the other. Second, in our model, elevating tort claims leads to an increase in the interest rate as creditors demand compensation for their increased exposure to tort risk. The higher interest rate makes creditor control more rewarding thereby lessening the severity of the creditor's moral hazard problem, which is a move in the right direction. However, the higher interest rate has a perverse effect in that it reduces the marginal return from care thereby worsening the entrepreneurial moral hazard. Technically, subordinating the secured creditor's status leads to a relaxation of the creditors incentive compatibility constraint, but a tightening of the entrepreneur's incentive compatibility condition. Since the tort damage is a composite variable that depends on the actions undertaken by both the debtor and the creditor, subordinating secured creditors has an ambiguous effect on expected social welfare.
Our article extends the literature on the effects of deviation from APR. This work, which essentially examines the implication of impairing prebankruptcy entitlements, has generally shown mixed results. Fisher, Martel and Gaviousc [4] model a situation in which firms in financial distress engage in claim substitution, a welfare-damaging practice where firms use funds owed to a tax authority to pay trade creditors before filing for reorganization. They show that granting priority to the tax authority is ex ante efficient in that it reduces the incentive for firms to engage in claims substitution. In Berkovitch, Israel, and Zender [5] [6] deviation from AP increases the entrepreneur's incentive to exert effort by protecting the sunk investment. Heinkel and Zechner [7] , Kalay and Zender [8] , and Berkovitch and Israel [9] [10] focus on the interaction between bankruptcy and the flow of information. They demonstrate that deviations from absolute priority rules improve the bankruptcy outcome as they facilitate the transfer of information between privately informed managers and their less informed creditors.
Longhofer [11] shows that APR violations exacerbate credit rationing problems by reducing the payment lenders receive in default states.
While the foregoing studies appear to suggest that APR deviation is generally desirable, there are also contributions in which deviations from APR have perverse effects. APR deviations may encourage risk-taking by firms near bankruptcy [12] [13]; they may also aggravate managerial moral hazard priorto bankruptcy [14] .
The model presented here is different from these in two respects: First, all these formal studies tend to focus on (a) the restructuring process of a firm in financial distress and (b) potential conflict among voluntary creditors (i.e., senior versus junior creditors) and how this conflict affects both ex ante and ex post incentives. In the current model, however, an insolvent firm is forced into outright liquidation-as opposed to reorganization. We also assume that the conflict that ensues occurs between voluntary creditors (i.e., secured creditors) and involuntary creditors (i.e., tort victims). The distinction is nontrivial: whereas voluntary creditors own contractual claims against the firm, involuntary creditors have not consented to their status. Furthermore, while contractual creditors possess the ability to bargain with their debtors ex ante, tort claimants are in no position to protect themselves ex ante; they become creditors by dint of the fact that the debtor committed the wrongful acts.
The second distinguishing feature relates to the role of creditors in the affairs of the firm. The extant literature tends to ascribe a more passive role to the creditor and thus ignores the potential contribution the creditor might make to the firm's outcome. In these studies, it is often presumed that the creditor plays no role beyond providing the requisite capital. In reality, of course, creditors do exert influence over important firm decisions. The principal way in which creditors receive such powers is when the firm violates loan covenants. More precisely, in the event of a covenant breach, the creditor may use the threat of ac-celerating outstanding debt to take any number of actions such as influencing the firm's investment policy, advising management "behind the scenes" or replacing top management (e.g., Nini et al. [15] ; Shleifer and Vishny [16] ; Baird and Rasmussen [17] ) 2 . In essence, these covenants transform the creditor into a disciplining agent with significant influence over the firm's performance. In this paper, we present a more realistic picture of the debtor-creditor relationship by allowing for the creditor to interfere with the firm's decision making and performance. As a consequence, the distribution of the harm is dependent not on a single choice variable, but is actually a product of multiple decisions, namely managerial care and creditor control. This implies that the optimal contract must be structured to ensure that both parties have the incentives to behave
properly. The present model highlights the basic idea that there must be a tradeoff between these two incentives and that APR deviations affect how this tradeoff is made.
Our idea of creditor control is reminiscent of the "special" role of financial intermediaries as delegated monitors (Diamond [18] ). However, our view of the role of debt possesses a somewhat distinct flavour. At the core of the literature on monitored debt is the premise that creditor monitoring curtails the moral hazard problem. In Jensen [19] , monitoring by the creditor mitigates the agency problem by reducing free cash flow and managerial discretion. In Diamond [20] , Rajan [21] , and Sharpe [22] , the creditor acquires private information about the borrowing firm that enables the bank to monitor the firm and implement the correct investment choices. Besanko [23] presents a model in which creditor monitoring allows the creditor to observe managerial effort and to force the manager to improve their effort. In the current model, by contrast, the creditor's intervention is not aimed at reducing the severity of managerial moral hazard. Rather, it allows the creditor to have a direct influence over the firm's performance-much in the same way that shareholders or board of directors control managerial discretion. Similar to our paper, Banerji et al. [24] , in an entirely different context, allows for the creditor to directly wield power over the borrowing firm. However, our paper differs from theirs with regards to the source of these control rights. In Banerji et al [24] , the creditor is able to interfere in the affairs of the firm by virtue of her equity stake in the borrowing firm. In contrast, our paper abstracts from any equity participation by the creditor. Instead, it presumes that the creditor's powers originate from the significant cash flow rights that she commands. Thus, our paper captures the general idea that a creditor need not acquire an equity stake in their borrower firm in order to wield the levers of power. A debt contract, in and of itself, can accord the creditor control rights that rival those of equity holders [17] .
The remainder of this paper is organized as follows. Section 2 develops the central elements of the model. Section 3 presents the benchmark solutions. Section 5 presents the borrower's solution under limited information. Section 5 2 According to Baird and Rasmussen [17] , these covenants may give creditors so much control as to blur the line between debt and equity. discusses the key results and then concludes.
The Model
A firm does not have any capital of its own but has access to a business investment idea or project that requires some fixed initial investment of $1 3 . Thus, in order for the firm to undertake its project, it must obtain the required capital from an outside party, whom we simply refer to as the creditor.
Creditors, who are also risk neutral, operate in a competitive credit market and have access to an unlimited supply of capital at a constant gross rate of interest ρ , which we assume is also society's opportunity cost of funds. We take it that the entrepreneur can obtain funding from at most one creditor, but the creditor can fund several projects. We also stipulate that the creditor can enter into a separate contract with each borrower and that each contract is designed independently of the other.
A significant economic assumption of the model relates to the role of the creditor in the affairs of the firm. The standard approach in the literature has been to assume that only the manager (or entrepreneur) can influence the firm's outcome; that is, that creditors do not play an active role in the affairs of the firm.
We abandon this assumption here and instead stipulates that the creditor exercises direct and significant control over the firm and in this way influences the firm's performance (e.g., Nini et al. [15] ; Baird and Rasmussen [17] ). Throughout, we refer to the creditor's intervention in the affairs of the firm as creditor control 4 . More precisely, we assume that the creditor commits resources at time 0 to exercise control over the firm. The monetary costs of this function are represented by a. We can think of the creditor as a bank. Thus our focus on a bank exploits its ability to wield power over its borrower's decision making.
An investment of size $1 results a net cash flow 1 + v, where
is the rate of return on investment. We assume that v is costlessly verifiable. Each started project also carries the risk of causing an accident and inflicting harm, whose monetary value is denoted by l
5
. l itself is a stochastic variable with support over the interval [0, L]. The probability distribution of l is a function of two variables: e, the level of care or effort or care expended by the firm (or entrepreneur) and the level of control exercised by the creditor, a. The monetary equivalent disutility of care is represented by e. Denote by ( ) , F l e a the cumulative distribution function of l given the level of care e and control a by the creditor respectively. We make the following assumptions with respect to the distribution of l:
Throughout we use the terms "firm," "borrower," "entrepreneur" and "manager" interchangeably. 4 Note that our idea of creditor intervention differs somewhat from the idea of financial intermediaries as delegated monitors (e.g. Diamond [18] ), where creditor intervention is presumed to curtail the moral hazard problem. 5 The harm can be understood as (a) a hazard associated with the consumption of a product or (b) environmental, health and safety risk associated with production. The victim could be thought of as an individual (or individuals) who directly suffers the harm or an environmental agency that performs the clean-up after the fact.
is twice continuously differentiable with respect to all arguments. This is necessary for the existence of an optimal solution. Assumption 2 is the Monotone Likelihood Ratio Property (MLRP). It indicates that higher values of ( ) , e a result in lower levels of social harm in the sense of first order stochastic dominance. That is, for a higher level of e or a, the probability that social harm is less than any given value (weakly) increases. The MLRP can also be stated as
F l l e a F l l e a ≥ ∀ ≥ ∀ . Assumption 3 indicates the absence of complementarity between the two inputs and is made for analytical simplicity. Assumption 4 is necessary to guarantee the uniqueness of the creditor and the manager's effort choices. Following standard practice, we note that
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A contract requires the creditor to provide the sum of $1 as a loan. In return, its specifies that the firm will pay the creditor ( ) 1 R + if the firm is solvent; in the event of bankruptcy, ownership of the firm and its assets are transferred to the creditor. In essence, the creditor's loan to the firm is secured by the firm's cash flow.
For a given return ( )
and debt obligation ( )
there is a critical amount of harm l * at which the firm is just able to meet its legal obligations.
That is, ( ) ( )
Equation (1) defines the solvency condition, which occurs when l l * = .
Clearly, this equation defines l * as a function of R:
Thus, l * is the threshold such that if l l * ≤ , the firm can meet all its obligation. On the other hand, if l l * > , the firm cannot meet its payment obligations.
In that event, it files for bankruptcy. Bankruptcy proceedings result in the seizure and the distribution of the firm's assets amongst its claimants according to the priority rule in place. Thus, we rule out reorganization. The probability that the firm is solvent is Prob
. We assume that bankruptcy results in the diminution of the firm's assets such that the firm's liquidation value is only ( ) 1 z + , where z < v.
Benchmark Solutions
Before proceeding to characterize the borrower's problem under bilateral moral hazard, we record two useful benchmarks. The first benchmark is the social planner's problem, which is to maximise social welfare under the assumption that both e and a are observed publicly (i.e., there is no moral problem). The second benchmark considers the borrower's problem under full information.
The Social Optimum
The social objective is to choose the level of care and creditor control that maximizes the expected social welfare. Social welfare W equals the firm's net cash flows in both states of the world, ( )
and ( ) 1 z + , respectively, less the cost of taking care e, the cost of creditor controla, the expected environmental harm l, and society's opportunity cost of financing the firm's investment: 
The social optimum is defined by e and a that maximizes social welfare:
a e
W e a
Assuming an interior solution to the social planner's problem, the optimal level of care, e * , and the optimal level of creditor control, a * , satisfy
The concavity of ( ) , F l e a ensures that this solution is unique. This solution has an easy interpretation. (4) says that the level of care should be increased until the marginal disutility of increased care equals the marginal social benefit of increased care. Marginal social benefits comprise the incremental benefit from avoiding bankruptcy and reduced accidents costs. Equation (5) can be similarly interpreted.
The Firm's Problem under Full Information
The firm's problem differs from the social planner's problem in two respects:
First, whereas the social planner evaluates accident costs in all states of the world, the firm evaluates accident costs only in those states of the world in which it is solvent. Second, in order for the firm to undertake its project, it must secure external financing from a competitive capital market. In return to providing the requisite funds, the financial contract between the firm and the creditor requires that the firm make a repayment of ( )
This repayment amount must be structured to ensure that the creditor earns zero economic profit.
Our approach is to first examine an initial setting where the creditor is accorded full priority in bankruptcy proceedings. We then investigate the effects of violating the secured creditor status of the creditor by characterizing the optimal contract when tort claims are elevated ahead of the creditor.
Creditor Priority (APR)
Suppose that the bankruptcy law entitles the creditor, by virtue of their secured status, to be paid in full before tort victims and other unsecured claimants receive any payment. The entrepreneur's expected payoff can be written as
Equation (6) shows that with probability ( ) , F l e a * , the firm is solvent, in which case the firm receives the residual ( ) ( ) 
Equation (7) shows that with probability 
Equation (9) is the zero economic-profit condition. We can simplify the objective function. Substituting for ( ) 1 R + in the objective function using (9), the unconstrained optimization problem becomes 
The optimal values of e and a, defined by (11) and (12), are unique because F is strictly concave. A comparison of (11) with (4) (12) and (5) Result 1: Suppose that creditors enjoy full priority in bankruptcy. Then under full information, the entrepreneur will exert less than the socially efficient level of care. Similarly, the creditor will undertake less than the socially efficient level of control.
Priority for Tort Claims
Suppose now that the priority structure was altered to give tort claimants priority. Under this scheme, tort claimants would be paid before creditors. The entrepreneur's expected payoff in this setting is unaltered and continues to be described by (6) . The lender's expected payoff is modified, however, and can be written as
Thus, with probability 
Substituting for 1 R + in Equation (16) (19) with (11) and (20) with (12) indicate that elevating tort claims unambiguously leads to more care and more creditor control. Indeed, if the lender's claims are subordinated in this way, it may be possible to achieve the social optimum. To see this, note that as the firm's liquidation value ( )
becomes sufficiently large, that is, as 0 l L → , the first-order conditions (19) and (20) coincide with the first-order conditions (4) and (5). Thus, we can state the following:
Result 2. Suppose that there is no asymmetric information. Then, starting from a situation where creditors are accorded full priority, elevating tort claims ahead of creditors unambiguously leads to more care and creditor control. Moreover, if the firm's liquidation value is sufficiently large, then giving absolute priority to tort claims induces the social optimum.
With these preliminaries, out of the way, we now proceed to consider the solution to the borrower's problem under limited information.
Limited Information Solution
We now characterize the optimal solution on the assumption that both care and creditor control are not observable. The main point here is that, since the two actions cannot be contracted upon, an enforcement problem arises. Hence the optimal contract must be structured to ensure that neither party has an incentive to deviate from the agreed-upon actions.
We assume that the gross interest can be agreed upon by the two parties so a self-enforcing contract with respect to R can be implemented. However, we do not allow for the entrepreneur's level of care e and the creditor's level of control a to be contracted upon. Hence, the contract, through the choice of R, must provide incentives for the parties to undertake appropriate actions.
To model this bilateral moral hazard situation, we consider a two-stage game played by the two contractual parties 6 . In the first stage, the parties sign a binding contract with respect to R. In the second stage, the players take R as given and choose their actions e and a. We examine the solution to this problem under the two alternative bankruptcy priority rules.
Creditor Priority

Care and Creditor Control Choices
We begin our analysis at the last stage of the game. Since a and e are chosen noncooperatively, we can analyse the problem by examining the reaction function equilibrium. For any given R, the creditor chooses the level of control to maximize it expected payoff with respect to a, given her conjecture about the level of e. That is, the creditor solves the following problem: For a detailed analysis of double sided moral hazard problems, see, for example, Cooper and Ross [25] [26], Demski and Sappington [27] , Kim and Wang [28] , and Bhattacharyya and Laffontaine [29] .
The first order condition reduces to
Equation (22) indicates that, at the creditor's optimum, the marginal return from control must just be equal to the marginal disutility of control. The second order condition associated with the choice of creditor control is
F l e a R z π * = − < (23) which holds globally by virtue of the fact that ( ) , F l e a is concave in a. Similarly, for any given R, the borrower chooses the level of care to maximize its expected payoff with respect to e, given their conjecture about the level of a. That is, the borrower solves the following problem:
. 
An important issue to consider is the effects of changes in the interest rate R on the level of care and control in stage 2. From the total differentiation of (22) with respect to a and R, we obtain
Similarly, total differentiation of (25) 
Thus, an increase in R, holding e constant, increases creditor control. There are two effects here that tend to reinforce each other: First, an increase in R increases the creditor's return in those states of world in which the firm is solvent.
Second, an increase in R, all else being equal, increases the probability of bankruptcy, increasing the range of the states of the world in which the creditor receives a return for control. In contrast, an increase in R, holding a constant, reduces the firm's level of care. The reason for this is that an increase in R increases the probability of insolvency, reducing the range of states in which the entrepreneur earns a return from exercising care.
The Optimal Financial Contract
Denote the unique equilibrium of the noncooperative game, for given R, by 
Constraint (30) shows the lender's zero economic-profit condition. We again simplify the problem by substituting constraints (30) into the objective function.
Carrying out this step, an equivalent representation of the borrower's problem becomes: Under limited information and APR, the necessary condition for the optimal level of care and control satisfies
Proof. Partially differentiating Equation (31) with respect to R we obtain 
, .
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Priority for Tort Claims
For any given R, the creditor chooses the level of control to maximize it expected payoff with respect to a, given her conjecture about the level of e. That is, the creditor solves the following problem:
After integrating by parts and simplifying, Equation (35) can be rewritten as 
From the total differentiation of (37) with respect to R, we obtain
In the first stage, the program of the borrower can be written as 
Given the zero economic-profit condition (40), the unconstrained optimization problem becomes
lf l e R a R l e a ρ * *
The key feature of the solution to problem (41) is reported in Proposition 1.
The proof of this proposition is similar to the proof of proposition 1, and is therefore omitted.
Proposition 2. Suppose that tort claimants are granted priority in bankruptcy. Then, under limited information, the necessary condition for the optimal level of care and control satisfies 
Of immediate interest is how elevating tort claims affects the necessary condition for the optimal levels of e and a. The answer is provided by comparing condition (42) with condition (32). To see how, first rewrite condition (32) in the following useful form: (43) higher interest rate causes the creditor to increase control further. However, the higher loan interest rate has a perverse effect in that it also decreases the net marginal return to care, thereby heightening the moral hazard problem on the part of the borrower. In short, while elevating tort claims lessens the severity of the moral hazard problem on the part of the creditor by increasing the incentive to exercise control, it also heightens the borrower's moral hazard problem. Thus, we can state:
Proposition 3. Starting from a situation where creditors are accorded full priority over tort claimants, elevating tort claims causes a shift towards less care and more creditor control.
Efficiency
It remains to determine how elevating tort claims affects efficiency. Denote by ( ) 
Note that the terms in the square brackets are all positive by virtue of the fact that and
i i e e a a * * < < Since the first term in Equation (45) is negative, while the second term is positive, the impact on social welfare of deviating from APR in favour of tort victims is ambiguous. This observation leads to the following:
Starting from a situation where creditors are accorded full priority over tort claimants, elevating tort claims has an ambiguous impact on expected social welfare.
Intuitively, elevating tort claims directly reduces the severity of the moral hazard problem on the part of the creditor. Indirectly, it also leads to an increase in the rate of interest, which further makes the creditor's moral hazard problem less intense. Together, these two effect tend to increase both control and the expected social welfare. This effect is represented by the second term in Equation (45). However, raising the rate of interest tends to lower the level of care because the entrepreneur becomes a residual claimant over a smaller range of states of the world. This decrease in the level of care, which is represented by the first term in Equation (45), is a move in the wrong direction since it tends to decrease expected social welfare.
Discussion and Conclusions
Our key results are found in propositions 3 and 4, which demonstrate that the effect on ex ante incentives and social welfare of deviating from absolute priority, that is, the effect of elevating the priority of tort claims ahead of creditors, is qualitatively ambiguous. The ambiguity stems from the recognition that the information asymmetry (i.e., the moral hazard problem) that exists between lenders and borrowers may be more than a one-sided phenomenon.
The model in this paper is that of a double sided moral hazard, where the creditor exploits its contractual relationship to influence the performance of the borrower. This assumption sets our paper apart from studies that focus on the "special" role of financial intermediaries as delegated monitors. In these studies, creditor intervention is presumed to curtail the moral hazard problem [18] - [23] .
In the current model, by contrast, the creditor's intervention is not aimed at reducing the severity of managerial moral hazard. Rather, it allows the creditor to have a direct influence over the firm's performance-much in the same way that shareholders or board of directors control the firm's direction.
In the context of tort deterrence, the principal objective of deviating from APR is that such deviation exposes creditors to tort liability. That is, APR deviations should induce creditors to intervene more intensely in the affairs of the firm. In the current model, such exposure should give the creditor the incentive to increase a. The key instrument employed by the creditor to motivate itself is the rate of interest. Elevating tort claims ahead of secured creditors essentially increases the creditors' share of tort liability, which increases the creditor's incentive to increase its effort a. Put somewhat differently, subordinating the secured creditor's claim to that of the victim reduces the severity of the moral hazard problem on the part of the creditor, which is a move in the right direction.
The creditor's induced desire to exert itself more intensely shows itself in the form an increase in interest rate. However, the higher loan interest rate has a perverse effect in that it also decreases the net marginal return to care, thereby heightening the moral hazard problem on the part of the borrower. In short, while elevating tort claims lessens the severity of the moral hazard problem on the part of the lender by increasing the incentive to monitor, it also heightens the borrower's moral hazard problem. The overall effect on expected tort liability and social welfare of deviating from APR is, thus, ambiguous.
The foregoing argument highlights a potential drawback of deviating from APR: elevating the rights of tort claimants boosts creditor intervention, but also reduces entrepreneurial effort. In other words, tort priority leads to a substitution of creditor intervention for entrepreneurial effort. To see why this kind of substitution is potentially inefficient, assume a situation where the entrepreneur has a comparative advantage, viz-a-vis the creditor, in running the firm. In this case, it is straightforward that as a result of deviating from APR, the benefits from more creditor intervention will be more than offset by the loss from less entrepreneurial effort and elevating the rights of tort claimants will be unambiguously inefficient.
That deviating from APR can be inefficient is not a novel insight. Bebchuk [14] finds that such deviation exacerbates moral hazard problems by strengthening the incentive of equity holders and managers to favour risky projects/investment.
In their model, APR deviations aggravate distortions in favour of risky projects by increasing what equity holders and managers receive in bad times and thus the fraction of the downside risk borne by debt holders. Longhofer [11] shows that APR violations exacerbate credit rationing problems by reducing the payment lenders receive in default states. These two studies contrast with ours where entrepreneurial effort is distorted simply because the creditor must be motivated more intensely.
Our model admits the distinct possibility that APR deviation can be economically efficient. This outcome is more likely if the moral hazard problem on the part of the creditor is more intense than the moral hazard problem on the part of the entrepreneur. Like in his paper, the efficiency of APR violation has been highlighted in a number of existing studies. Using a model in which firms can use funds owed to a tax authority to pay trade creditors before filing for reorganization, Fisher, Martel and Gaviousca [4] show that raising priority for the tax authority can improve economic welfare by reducing the incentive for firms to engage in claims substitution. In Berkovitch, Israel, and Zender [5] [6] deviation from AP increases the entrepreneur's incentive to exert effort by protecting the sunk investment. Heinkel and Zechner [7] , Kalay and Zender [8] , and Berkovitch and Israel [9] [10] demonstrate that deviations from APR improve the bankruptcy outcome as they facilitate the transfer of information between privately informed managers and their less informed creditors.
In deriving our results, we made several simplifying assumptions from a much more complicated situation. So it is important that the qualitative predictions of the model be interpreted with caution. First, to keep things particularly simple, we have abstracted from modelling risk preferences presuming, instead, that all parties are risk neutral. A natural extension might admitalternative specification of risk preferences. Second, we proved our findings in a model in which the firm is financed with a fixed amount of debt and only one type of financial instrument. While the presumption of fixed borrowing served a pedagogical purpose, it might not be an accurate description of the real world. In practice, a borrower may have latitude over the amount of borrowing or its choice of financial instrument. Thus, it may be appropriate to determine whether the qualitative conclusions that arise in the fixed-debt setting persist more generally. Third, we assumed that all borrowers have the same level of internal resources and in this way precluded the possibility of credit rationing. A meaningful extension might allow for heterogeneity among firms in terms of their initial wealth endowment and hence their external resource requirement. Finally, the framework adopted in this paper could be used to analyze other remedies to suboptimal tort deterrence. Such remedies include extended liability, mandatory insurance and bonding [30] [31] .
